Effect of theophylline on the electrolyte permeability of the isolated skin of the toad Bufo arenarum.
1. Short-circuit current (SCC, an index of active sodium transport) increased in response to theophylline (Theo) in the isolated skin of Bufo arenarum, regardless of the presence of chloride in the bath. 2. Tissue conductance, G, and the transepithelial potential difference, PD, also increased moderately in skins bathed in chloride-free solutions (main anion: sulfate or iodide); the increases in SCC and G were fully blocked by further addition of amiloride to the epidermal bath. 3. The increase in G following theophylline was greater in the presence of chloride, whereas PD decreased; the increased G was not modified by amiloride at a concentration that completely abolished the SCC. 4. Establishment of a chloride gradient across the theophylline-treated skin whose SCC was completely abolished by amiloride or by removal of sodium from the bath, induced a diffusion current (SCCg) in a direction consistent with the transepithelial flow of chloride following its gradient. The intensity of the SCCg was directly related to the magnitude of the gradient. 5. For a given gradient, both the intensity of the SCCg and the increase in G were greater when the gradient was directed inward (i.e., when the chloride concentration was higher in the epidermal than in the dermal bath), as compared to the opposite case. 6. Exposure of the skin to an epidermal bath made hyperosmotic by addition of urea (epidermal hyperosmolarity, EH, which reversibly increases the permeability of the paracellular pathway by "opening" the tight junctions) induced similar increases in G, whereas SCC and PD decreased irrespective of the anion present in the solution.(ABSTRACT TRUNCATED AT 250 WORDS)